Research is divided about the potential of e-service to bridge communication gaps, particularly to diverse user groups. According to the existing body of literature, e-service may increase or decrease the quality of service received. This study analyzes the level of service received by different genders and ethnic groups when public librarians answer online reference queries. Quality of e-service was evaluated along three dimensions: responsiveness, reliability, and courtesy. This study found no significant differences among different user groups along any of these dimensions, supporting the argument that the virtual environment facilitates equitable service and may overcome some challenges of diverse user groups.
Introduction
According to the most recent US Census [41] , 77% percent of the population were White; 12% were Black or African-American; 4% were Asian; and 14% of the people in United States were Hispanic (people of Hispanic origin may be of any race). Twelve percent of the people living in United States in 2004 were foreign born and 19% spoke a language other than English at home. These groups are making growing use of the internet; 73% of Whites (non-Hispanic), 79% of (English-speaking) Hispanics, and 60% of Blacks (non-Hispanics) are using the internet [29] . These diverse user groups make use of online services and in particular online library services.
Service discrimination has been a major social concern in the face-to-face environment and reports on discrimination in public accommodation are not rare. For example, Feagin [14] reported that 79% of discriminatory actions against African-Americans in public accommodations involved rejection or poor service and LaPiere [23] , in the pre-Civil Rights Act era, reported that formal written requests for service were rejected more than in-person requests by minorities.
Research has shown that because computermediated communication decreases social cues and reduces social presence, it may have a democratizing effect on communication resulting in, for example, status equalization [38] . Similarly, claims that the use of email can mediate challenges of cultural diversity and that online heterogeneity improves group performance have been made [10, 11, 36] . Thus, online discrimination may be less common due to the ability of potential targets to eliminate social and group identification cues and to remain anonymous; the relative absence of social cues may mean greater equality of services in the virtual environment [17] .
Conversely, there is data to support the fact that the online environment reproduces social and other inequalities (e.g., the digital divide) and enables and supports uninhibited behaviors. Douglas and McGarty [13] claimed that in the virtual environment, people can become less self-aware and less likely to monitor their behavior and therefore more likely to act on impulses that would normally be inhibited. Thus, discrimination is more likely to be expressed overtly due to the anonymous, spontaneous, impersonal, and uninhibited nature of computer-mediated communication [17] . It is likely, therefore, that in the virtual environment subjective bias will be similar to the pre-civil rights era or that greater inequality will arise. While e-services providers will not be likely to deny some resources or services on the basis of group membership, they may find an excuse to behave discriminatorily at the moment [8] . Shachaf [35] reported discriminatory behaviors of librarians against Arabs and African-Americans in academic libraries that provide email responses to reference queries. However, her study was limited in the number of transactions, so statistical analysis to determine significance levels could not be conducted. Furthermore, sending requests by unaffiliated user to academic libraries may not be representative of the service level that is provided to the majority of the academic community.
Thus, the current study tries to examine if online discrimination exists in the services that are provided to the general public by librarians. This study assumes that while it is possible that unequal services will increase in the virtual environment, it is also possible that e-service providers may be able to offer unbiased service. This paper is designed to address the following question: Do e-services provide equitable online services to the public? Specifically, the study focuses on race and gender bias in public libraries. Reference questions, which appeared to originate from a specific gender and ethnicity, were emailed to participating libraries. The replies to these queries were coded and analyzed to determine if discrimination occurred.
E-service quality
This study evaluates the quality of direct eservices that are provided by information professionals. Evaluation of direct e-services focuses on the technology-mediated interaction of the user with service providers directly and is different from the evaluation of indirect e-services that focuses, for example, on information systems and services portfolios, when the user does not interact directly with service providers. This study evaluates the equality of online mediated e-services interactions between service providers and users.
Online services experienced an extensive growth during the last decade, yet the quality of these online services is perceived to be inferior to traditional faceto-face services [43] . Over the past three decades researchers have made efforts to uncover the most important dimensions of perceived service quality [27] ; lately these efforts have also focused on eservices quality [43] . Many of the dimensions for evaluation of service quality in the face-to-face environment are as influential in the virtual environment. For example, some of the dimensions include [27] : reliability (accuracy), responsiveness (promptness and timeliness), competence (knowledge and skills), access (approachability and accessibility), courtesy (politeness, respect, and friendliness), security (freedom of risk), understanding (individual attention), communication (explanations), credibility (trustworthiness by name and company name), and tangibles (material resources). Parasuraman, Zeithaml and Berry [28] attempt to expand the use of traditional service models to the internet using SERVQUAL, which includes five dimensions [24] : reliability (dependability and accuracy of service), responsiveness (prompt services), assurance (trust and confidence -based primarily on knowledge and courtesy of employees), empathy (caring and individualized attention to users), and tangibles (appearance of physical facilities and equipment) [28] . Parasuraman, Zeithaml, and Berry's [28] scale for measuring consumer perceptions of service quality are probably the most widely used [42] . These include:
"Tangible: Physical facilities, equipment, and appearance of personnel; Reliability: Ability to perform the promised service dependably and accurately; Responsiveness: Willingness to help customers and provide prompt service; Assurance: Knowledge and curtsey of employees and their ability to inspire trust and confidence;
and Empathy: Caring, individualized attention the firm provides its customers." [28, p. 23] Yang, Jun, and Peterson [43] identified 17 dimensions in the literature, 10 of which indicate customer service quality: responsiveness (prompt response), reliability (accurate and efficient response), competence, access (accessibility of service and contact information), personalization, courtesy, continuous improvement, communication, convenience, and control.
O'Neil, Wright, and Fitz [26] applied the SERVQUAL dimensions to examine the quality of online services in an Australian library and focused particularly on contact, responsiveness, reliability, and tangibles. Hernon and Calvert [19] developed a survey instrument, e-SERVQUAL for libraries, which focuses exclusively on examining library services online. They found that unlike the traditional five dimensions of SERVQUAL (tangible, reliability, responsiveness, assurance, and empathy) the most important dimensions to library users were (in order of importance) ease of use, collections, reliability, customization/ personalization, security/ privacy/ trust, support, ease of access, linkage, flexibility, and web site aesthetic.
These efforts to uncover the most important dimensions of service quality have focused on both direct and indirect e-services. Specific guidelines for the quality of direct e-services of information professionals and librarians have been published by professional associations. The International Federation
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of Library Association (IFLA) published the digital reference guidelines [20] . The American Library Association -Reference and User Services Association (RUSA) published the guidelines for implementing and maintaining virtual reference services [32] , and the guidelines for behavioral performance of reference and information service providers [31] . Using these guidelines for direct services and Yang, Jun and Peterson's [43] dimensions of e-services, this study focuses on the following three quality dimensions:
1. E-service -Responsiveness [43] .
Virtual reference -by acknowledgements of user email questions in a timely manner, providing patrons with responses as quickly as possible, and adherence to stated turnaround policy [21, 31] .
2. E-service -Reliability [43] .
Virtual reference -by answering the query efficiently and correctly and providing a signature that contains the librarian's name or initials, title, and institution [21] .
3. E-service -Courtesy [43] .
Virtual reference -by friendliness, politeness, and professional courtesy [21, 31, 32] .
This study focuses on the equality of e-service among user groups as evaluated on these three quality dimensions. Service equality is defined as the equal level of quality of services provided to all users, without discrimination on the ground of race or gender. Overall service quality is reduced when some users receive a lower level of service as measured by the three dimensions of quality evaluated in this study. Figure 1 provides a general overview of the model and relationships hypothesized in the study. Thus we examined the following three hypotheses: H1. All user groups will receive a response in a timely manner. H2. All user groups will receive the same level of efficient and reliable service. H3. All user groups will receive equal quality of courtesy from e-services.
Figure 1. Relationship between user diversity and eservice quality

Method
An experiment using scenarios of information needs was conducted among public libraries in the United States that provide online reference services. The experimental feature of the study is that the requests have four different versions which differed only in the implicit ethnicity of the user, indicated by the users' names. The use of names perceived to be of a particular ethnicity is a common method to examine possible bias [3, 15] . Each version of the request represented one ethnic group and one gender: female African-American, male African-American, female Caucasian, and male Caucasian. The targeted eservice received a version of the same type of request but with a different user name, indicating a different ethnicity or gender. In this way, it was possible to determine whether service quality differed when salience of diversity is not an obvious factor and when all other factors are constant.
The names used to represent gender and ethnic groups are: Latoya Jones (female African-American), Tyrone Jackson (male African-American), Emily Baker (female Caucasian), and Todd Kelly (male Caucasian) [3] .
We used names that have been rigorously verified to be names that most people would assume African-American ethnicity for certain names and Caucasian ethnicity for other names [3] . Bertrand and Mullainathan examined birth certificates from Massachusetts from 1974-1979 to create lists of names most frequently given to African-American and Caucasian infants [3] . They developed a list of 36 names, nine names for each of the four ethnic by gender groups: female Caucasians, female African-Americans, male Caucasians, and male African-Americans. These names were tested and confirmed in a pilot study before being used to examine possible bias in selecting and interviewing job applicants in two cities. Among the names used in their study were Latoya, Tyrone, Emily, and Todd; we chose these names as representative of their respective gender and ethnicities. Furthermore, since we portrayed our questioners as adults, the age range of names developed from Bertrand and Mullainathan's [3] study (born in 1974-1979) was appropriate. Since our use of these four names was based upon previous research, we were confident that the assumed gender and ethnicity would be identified by most recipients.
Data collection
During winter and spring 2006, 386 public libraries were recruited for participation using lib-web-cats [4] , a publicly available directory of libraries throughout the world. 1 Using this directory, we created a list of public libraries in the United States. We examined the first 20 states in the alphabetic list of states and for each state we identified public libraries that provided virtual reference services to their users. For each town, county, or city we selected the main library so our data will represent independent cases. Library consortia, statewide virtual reference services, and cooperative reference services, in which many institutions participate, were not included in the study. These were not included because some library consortia involve multi-type and academic libraries, 1 Before conducting this study, we evaluated several directories of public libraries, and determined lib-web-cats and the online version of American Library Directory were the two sites likely to contain the most complete, accurate online directory of public libraries. We randomly chose a state, Connecticut, and then compared the number of functioning links to public libraries provided by each directory. Lib-web-cats [4] provided a list of 239 public libraries in Connecticut, of which 36.4% had functioning links for email or webform for reference services. American Library Directory (online) [1] provided 235 public libraries in Connecticut, of which 61.7% had functioning links for email or web-form for reference services. However, access to the online version of the American Library Directory was restricted to subscribed institutions and we utilized the free lib-web-cats directory. and the current study was limited to only public libraries. Only libraries that provided a mailto link or a web form specifically for reference questions that users can complete were included in the sample list [39] . We expected to be able to identify many more relevant services from which to draw a representative sample, but were surprised to find that only 7.8% of the libraries on the lib-web-cat directory provided links to this service. 2 We utilized the print version of American Library Directory [1] to verify names, titles, and email addresses of public library directors, then emailed recruitment letters and a link to an informed consent form to them. We recruited directors' consent to attempt unobtrusive study of reference service. Though we attempted unobtrusive study, the directors may have alerted their staff about the study, which may have affected the level of service provided. In addition, it is possible that library directors only agreed to the study if they were confident that their staffs did not discriminate. After recruitment, eighty-eight libraries agreed to take part in the study for a participation rate of 22.80%.
The Before the questions were sent, information about each library was collected so we could verify the accuracy of responses. We collected information about town populations using the Population Finder feature of the U.S. Census [40] and London temperature averages from the BBC Weather Service [5] .
We used each library's online catalog to determine if they had Romeo and Juliet in their collection; for libraries whose online catalog was inaccessible, we asked them for a recent bestseller, Harry Potter and the Half-Blood Prince. We assumed that most libraries would have Romeo and Juliet and the latest Harry Potter book (which was borne out in our data collection).
In the spring of 2006, email reference requests were sent to these 88 libraries; each e-service received one request per week during four consecutive weeks. The counterbalanced method was used to avoid variables confounding. The trick in counterbalancing is to make sure that each user name appears in each position an equal number of times. Each user sent the same number of messages, each library received only one request from each user, and each library received a specific type of request only once. Each week, a different question was received at the reference service of an institution from a different user. A total of 352 email queries were sent. The day and time of requests (Monday afternoon) was kept constant so that any variability could be attributed to the gender or ethnic differences between the users. While sending messages at the same time may increase the possibility of a librarian becoming aware of the study and thus moderating response, the variation between types of messages and user names is likely to minimize this drawback. Table 1 describes the chronological order, user name, and type of question sent to a particular institution.
Data analysis
All 352 transactions were uploaded into Nvivo 2.0, a software that supports qualitative analysis. Using Nvivo facilitates content analysis and the search for frequencies and co-occurrences of codes and attributes. Further, Nvivo matrix capabilities assist in the identification of patterns among categories and also between categories and attributes.
Each transaction had been classified according to six attributes (each with multiple values) and a total of 49 codes. After all transactions were coded, intercoder reliability was calculated and resulted in 100% intercoder reliability, which is an extremely high level of reliability. Using SPSS 13.0, one-way ANOVA and cross tabulations were conducted to identify differences among user groups.
Results
The content analysis of the e-mail transactions revealed differences and similarities in the quality of service that virtual reference librarians provide to various users groups. Three hundred fifty two queries were sent to 88 libraries and 94 queries (26.7%) received no response (Latoya -23 queries; Emily -23 queries; Tyrone -23 queries; and Todd -25 queries). Table 2 summarizes the frequencies of codes by users, showing how many times each user received a reply that contained one of these characteristics that indicate the two measures of quality -courtesy and reliability. 
Responsiveness
Response time for each transaction was calculated in hours to indicate the e-service responsiveness level. As can be seen in Table 3 the average amount of time it took to respond to users' requests differs among users. It is evident that Tyrone is getting the quickest reply and the best level of service. It is also obvious that Todd is getting the worst level of service as it takes on average much longer for librarians to reply to his requests. However these differences were found to be not significant. A one-way analysis of variance was conducted to evaluate the relationship between the response time and the four users. The ANOVA was not significant, F (3, 297) = 1.18, p = .318. A one-way analysis was conducted to evaluate the relationship between gender and responsiveness and the ANOVA was found not to be significant F (1, 297) = .135, p=.714.
A one-way analysis was conducted to evaluate the relationship between ethnicity and responsiveness and the ANOVA was found not to be significant F (1, 297) = .894, p=.345. H1 was supported; all users receive the same level of service in terms of responsiveness.
Reliability
Accuracy and completeness of responses were evaluated for each of the users to indicate level of eservice reliability. Table 2 provides frequencies for complete, partial and accurate responses for each question type. Complete responses included an answer to the question (such as the population of the town) as well as specific reference information.
Partial responses included either the information sought, or reference information, but not both. Accurate answers were those that matched the data we located via authoritative sources, such as the U.S. Census for population figures. A two-way contingency table analysis was conducted to evaluate whether response accuracy was different among the four users. As can be seen in Table 4 , accuracy, complete, or partial responses were found to not be significantly related to the four users. A two-way contingency table analysis was conducted to evaluate whether response complete, partial, and accurate responses was different based on gender or ethnicity. Table 5 provides results of the cross tabulations by gender and ethnicity for reliability. Complete, partial and accurate answers were found not to be significantly related to ethnicity or gender ( Table  5 ). All users were treated equally in terms of accuracy and completeness of the responses they received. No differences were found based on user ethnicity or gender. Another indication of reliability of e-services is evaluated based on the provision of contact information and name of the service provider with departmental affiliation. The frequencies of inclusion of names, job title, department affiliation, library name, and contact information are described in Table  2 and the results of the cross tabulation is given in Table 4 . As can be seen in Table 4 none of the cross tabulations for reliability were significant. H2 was supported; all users receive the same level of service in terms of reliability.
Courtesy
The ways the user is addressed by librarians is another indication of the quality of service. The use of honorifics and greetings indicate a higher level of politeness and the use of first name indicates a higher level of friendliness (in the United States). Similarly, including "thank you for using the service" in the message is another indication of quality.
The frequencies of greetings, honorifics, first name, full name, last name and thank you (greetings and closure) in the responses for each of the four user are described in Table 2 . The results of the cross tabulation analysis for each of these quality indications were found to be not significant (Table 4 ). Table 5 provides results of the cross tabulations by gender and race for courtesy. All greetings measures and closure measures were found not to be significantly related to users ( Table 5 ). All users were treated equally in terms of courtesy. No differences were found based on user ethnicity or gender.
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H3 was supported; all users received the same level of service in terms of courtesy.
Discussion
Title II of the 1964 Civil Rights Act states that "all persons shall be entitled to the full and equal enjoyment of the goods, services, facilities, privileges, advantages, and accommodations of any place of public accommodation…without discrimination or segregation on the ground of race, color, religion, or national origin." A core norm of the library profession is the provision of "high level of service to all library users through… accurate, unbiased, and courteous responses to all requests" [2] . This language is echoed in the Core Values statement of IFLA [21] . When Dole and Hurych [12] asked library science students at one university to rank the three most important values of the profession, 89% of students included "service to clientele" and 32% included "equitable access" in this top tier. Free and equal access is a core ethical principle that is found in all library ethical values typologies [e.g., 16, 22, 18, 25, 33, 34, 37] . Shachaf [34] found that equal access was one of the few core values of the library profession that was shared across 23 countries around the globe.
Despite these core values and the professional standards, service providers, including librarians, at times might provide unequal service to the public. Discrimination on ethnic, race, gender, age, or religious grounds has been observed and reported extensively in the literature. For example, Cesare [6] reviewed studies that focused attention on discriminatory behaviors in employment interviews. Riesch and Kleiner [30] , for example, reported about recent cases of service discrimination on the ground of race and disabilities in restaurants. These are not unique to restaurants but have been largely documented in public accommodations [14] . Studies on library discrimination are scarce and limited to studies of gender and race bias in employee recruitment and promotion [9] . Service discrimination is an understudied research domain in librarianship. It is possible that librarians do not discriminate against users on the grounds of race or gender when providing traditional library services, but it is equally possible that they do. Online discriminatory behaviors of academic librarians in asynchronous mediated communication of virtual reference services were found, even when blatant differences were not evident [35] . Unlike these findings our study found that differences in quality of e-services in public libraries among user groups exist but these are not statistically significant. Due to the sampling procedure we used, these results may not be generalizable to all U.S. public libraries. It is possible that these findings are confined to public libraries and may not be generalized to other type of libraries. It is also possible that these findings can be generalized to library services only (in the United States) and that they reflect the adherence of librarians to their professional ethics and core values [2] . But, at the same time it is possible that these findings accurately describe the potential of e-services for equality.
The potential of the virtual environment for equalization was documented in the context of group decision making [e.g., 10, 11, 38] . It was likewise suggested that email enabled multinational computermediated teams overcome challenges associated with intercultural miscommunication [36] . Similarly, our study provides support for claims in favor of the potential of online services in overcoming cultural diversity gaps. Yet, comparative analysis of virtual and traditional service bias should be conducted in the future to shed light on the extent of reduction in online subjective bias compared to traditional setting. Similarly it is possible that unequal services exist on the other grounds, such as country of origin or religion. Future studies may focus on equality of service in global context, in particular as off-shoring customer services proliferate.
Evaluation of e-services quality should focus attention on the quality of services also in terms of equality. Since all users are entitled to the best level of service, successful e-services are those that do not discriminate users on race or gender grounds. Quality indictors should be applied across user groups to assure E-quality.
Similarly, non-discriminatory behavior should be included in performance evaluation of individuals who provide e-services to the public.
Conclusion
Does E-quality equal equality? This study can tentatively answer "yes." We found no significant differences based on race or gender in the quality of eservices that libraries provide to the public on all three indicators of e-service quality. The quality of service to all user groups was equal in terms of courtesy, reliability, and responsiveness. We conclude that the virtual environment has the potential to enable better and equal services to all users without bias on the ground of age, disability, race, gender, ethnicity, and country of origin.
Future studies should examine the extent of discrimination in both settings (virtual and face-to-Proceedings of the 40th Hawaii International Conference on System Sciences -2007 face), or when using different types of technologies to provide services (phone, video-conference, email, chat, and face-to-face). Other future research directions may involve examination of real reference transactions or transactions from other type of e-services, which are not provided by librarians. In addition, future research could expand this study to include other races or ethnic groups. Other service-oriented professions, many of which, like librarians, are increasingly utilizing the internet to provide services, can also be evaluated in terms of equality of service. It is possible that librarians' training in core values such as equality and service has contributed to their ability to equitably serve diverse users online. If that is so, other service professionals may improve the equality of their service by developing and inculcating such values themselves.
